The paper presents the results of exploring the characteristics of trust cycle in the financial sector of the economy in general and across its main components (trust in banking and non-bank financial and credit systems) illustrated by the economy in transition -Ukraine -for the period 1st quarter 2009 -1st quarter 2018. Determinants of nonlinear dynamics of public trust in the financial sector of the economy were also identified. For this purpose, an algorithm has been developed that enables studying the cyclical nature of public trust in the financial sector and testing the hypotheses about the determinants of its nonlinear dynamics. To highlight the cyclical component of the time series, harmonic analysis via Fourier transformations was used. In order to analyze public trust in the financial sector and its main components the following indicators were used: absolute volatility, relative volatility (in relation to financial and business cycles), the persistence of actual values and cyclic components, correlation with financial and business cycles. Our main
INTRODUCTION
Extensive research has shown that business and financial cycles are highly correlated, especially in the countries that are members of some economic unions as they tied by trade linkages (Charemza et al., 2009; Gazda, 2010 Gazda, & 2008 Prince, 2017) or financial integration (Stremmel & Zsamboki, 2015; Kaminsky & Reinhart, 2000; Kovacic, & Vilotic, 2017; Mazur, 2017) . The role of the behavioural side of the financial system of the economy for macroeconomic dynamics has also been well-documented empirically and grounded theoretically. Financial booms and busts are driven by behavioural biases that could arise from individual errors, collective biases (for example, contagion effect, and herding behaviour), and generic market inefficiencies (Kahneman & Tversky, 1979; Kaminsky et al., 2003; Calvo & Mendoza, 2000 , Hadbaa & Boutti 2019 Vasilyeva et al., 2013) . Therefore, financial decisions are often in the grip of "animal spirits", among of which are overconfidence and over-optimism which have been recognized as the most widespread biases provoking financial bubbles and disruptions followed by economic crisis (Balas & Kaya, 2019) .
One major theoretical issue that has dominated this field for many years concerns behavioural biases as a consequence of financial constraints, uncertainty, or periods of stability, and their role in future economic development (Abaas at al., 2018; Yevdokimov & Melnyk, 2018; Trojanek, 2010; Kendiukhov & Tvaronavičienė, 2017; Vasylyeva et al., 2014) . Beveridge (1909) , Clark (1917) , Pigou (1927) and Keynes (1936) were among the first to recognize economic agents' expectations to be essential basic elements for business cycle and economic development. These expectations form the basis for aggregate economic behaviour as they are tied to attitude, trust, opinion or judgment and reflect agent participation in economy through changing consumer demand and investment activity (Dzikevičius & Vetrov, 2013; Leśniewski, 2019) . Thus, economic development can be attributed to public trust strengthened by the waves of optimism and pessimism in the financial sector. Therefore, it could be argued that business cycle can be investigated through trust cycle due to their synchronization, but with a certain delay in time.
Rational economic determinants, as well as instinctive irrational factors, can generate optimistic expectations about household's incomes growth and, therefore, increase their discretionary costs. Thus, public trust and confidence in future economic development due to the growing household incomes and employment, lead to an increase in consumer spending and investment activity (Kamińska, 2016; Simionescu, 2018) . Increase in demand leads to an increase in production and, as a result, in business profitability. Accordingly, subsequent income growth for all interrelated parties (households, business, intermediaries etc.) reinforces the general level of trust. Positive dynamics of revenues' and expenditures' growth creates a peculiar multiplied effect of increasing trust. In economic literature, this phenomenon is known as confidence multiplier, as described by Akerlof and Schiller (2009) on the basis of Keynes' multiplier. Trust will increase if there is no acute social and economic breakdowns. In turn, this tends to boost economic activity, therefore, general level of trust contributes to promotion and acceleration of economic growth. Against this background, it is fair to suggest that a certain trust cycle exists, which determines economic development, but with a certain time lag.
It should be mentioned that in contemporary economic research, trust is defined as the key indicator of e-commerce development (Vejačka & Štofa, 2017) and labor market development (Lazányi & Bilan, 2017) . In addition, the importance of behavioral factors is defined in relation to sustainable development (Mostenska & Bilan, 2015; and market communication (Swiatkiewicz, 2018) . This is the first study to undertake a longitudinal analysis of trust cycle in the financial sector as a whole and for its main components (banking and non-bank financial and credit systems). Characterization of the trust cycle in the financial sector is important for our increased understanding of the reasons behind fluctuations in countries' economies, determining the nature of crises in order to help policymakers to choose the most appropriate measures of monetary and fiscal policies for smoothing or mitigation of cyclic fluctuations.
The rest of the paper is organized in the following way. The second section describes the research methodology adopted for this study. Data and empirical definitions are presented in the third section. The empirical results are presented in Section 4. In Section 5, conclusions and some final remarks are outlined.
METHODOLOGY
Trust in the financial system is determined by the degree (level) of the economic agents' participation in the financial sector of the economy through the implementation of various types of credit and deposit transactions. Modalities of economic agents' participation are the following: do not trust, and therefore do not participate; trust but do not participate; trust and take part in. Usually, the inability to participate in the financial system is associated with limited disposable income of economic agents. Trusting its own funds to various financial corporations in order to preserve and grow them, society shows both confidence and trust in the domestic financial sector of the economy. Saving funds outside the centralized financial sector of the economy in the form of cash savings in foreign or national currency shows erosion of trust at the institutional (to the national currency, the central bank (the National Bank of Ukraine), individual financial corporations (bank, insurance company, non-state pension fund, etc.)) and system levels (Djalilov et al., 2015; Halbusi & Tehseen, 2018; Baburina et al., 2017; Buriak et al., 2015; Merenkova & Boyko, 2009; Kuzmenko & Koibichuk, 2018 , Kuzmenko & Kyrkach, 2014 Onyshchenko & Chen, 2017; Luchko et al. 2019; Simionescu, 2019) .
Before proceeding the practical formalization of the trust cycle in Ukraine and the identification of their determinants, it should be noted that the determination of relevant research indicators and the formation of further analytical calculations based on them are the basis for obtaining adequate practical calculations. Therefore, it is relevant to study the existing scientific developments in the field of identification of factor characteristics for the financial processes. Thus, methodologies for determining determinants in banking are covered in the works of such scientists as Vasylyeva et al. (2016) ; Abdul Hadi et al. (2018) ; Skvarciany et al. (2018) , features of processes characteristics in the insurance sphere are described in the papers: Kozmenko and Roienko (2013) , Bagmet et al. (2015) , Bagmet (2011) , and the specificity of identification in the investment field is disclosed in the works: Leonov et al. (2012) , .
Thorough studies of the determinants of the specific financial processes, namely assessing the financial condition, alternative finance developmen, financial vulnerability are researched by scientists, Sebestova, Majerova and Szarowska, (2018) , Bilan, Rubanov, Vasylieva and Lyeonov, (2019) and . According to Boyarko and Samusevych (2011) such intangible assets as company's brand and reputation play crucial role in its value growth that confirms importance of behavioral factors influence on the dynamics of economic processes.
Another important step in the formalization of the trust cycle is the study of existing mechanisms for determining the impact of particular economic categories on the development process of others. Thus, interdependence of human capital and remuneration is analyzed in the paper of Bilan et al. (2017) , Petrushenko et al. (2017) , impact of market interest rates on commercial banks' business is stressed in the work of Rahman et al. (2016) , and the relationship between money laundering and efficiency of monitoring of banking transactions is described by such scientists as Leonov et al. (2019) , Kostyuchenko et al. (2018) .
The next equally important preparatory stage of the study is the choice of mathematical tools for the implementation of the tasks, so on the basis of existing scientific studies in the field the methods of economic and mathematical modeling (Korauš et al. (2019 ), Oliinyk, (2018 , Valaskova et al., (2018) , Zachko et al., (2017) ) we chose multidimensional statistics and regression analysis.
It should also be noted that the choice of determinants and methods of study should depend on the country for which the model is proposed, since processes in developed and developing countries behave differently. Numerous scientific studies confirm this fact. Thus, the features of developmental stability in Lithuania and Ukraine are investigated in the works of Filipishyna et al. (2018) . The specificity of the development of the insurance market in Ukraine compared to European countries is considered in the works of scientists: Kozmenko et al., (2009) . The following scientists as Horsch et al., (2018) studied the specifics of deposit insurance systems of post-Soviet countries. The features of attracting investment and developing innovation in developing countries are highlighted in the works of Lobanova et al., (2018) and Kapidani, Luci, (2019) . Features of structural changes in transition countries are revealed in the works of such scientists as Olczyk, Kordalska. (2018) . The conclusions from the all above mentioned works are reduced to the fact that Ukraine is characterized by a specific flow of financial processes with numerous national peculiarities.
Since the information about the economic agents' expectations is less reliable than factual data, the study proposed to use the formal measure of public trust in the financial sector as a whole and its main components (banking and non-bank financial and credit system) in the form of a relative measure:
where is an average trust in the financial sector of the economy; is the total deposits in financial corporations; is the disposable income.
Thus, the positive dynamics of the average trust growth in the financial sector are achieved by exceeding the growth dynamics of deposits in financial corporations over disposable income. In an unstable state of the economy, turbulence in the financial and financial services markets, insecurity of deposits from inflation, economic agents using a strategy of "wait and see", avoiding financial corporations through the purchase of the real estate, jewelry, cars, etc. that serve an alternative to financial assets. In addition, the marginal value of trust in the financial sector of the economy is calculated:
where is the marginal trust in the financial sector of the economy;
∆ is a change in total deposits in financial corporations;
∆ is a change in disposable income.
Thus, is the ratio of any change in the deposits of society into the financial corporation to a change in the amount of disposable income, which led to an appropriate change in deposits. As practice shows, the marginal value of trust, as well as the marginal propensity to consumption and savings, is not subject to a rapid change in the short run and is considered as a constant in the end. Therefore, in order to model the cyclicality (nonlinearity) of public trust in the financial sector of the economy and its main components (banking and non-bank financial and credit systems), average trust values will be used.
Similarly, the value of trust in the components of the financial sector of the economy -the banking system and the non-bank financial and credit system -is determined by the ratio of total deposits to deposittaking corporations and other financial corporations to disposable income. The disposable income for calculating public trust indicators is chosen to reflect the economic agents' behavior (based on rational and irrational motives) in terms of the distribution of personal income after the payment of all mandatory taxes and contributions to the state budget of the country. The calculation of average and marginal values of trust is based on the Keynes theory postulates (Keynes, 1936) .
The cyclicality of trust in the financial sector of the economy is described as periodically repeating phases (peaks and downturns) of trust during a long period under the influence of objective (rational) and subjective (due to emotional origin) determinants. Such valuations may differ by the nature of origin, duration, and amplitude of oscillations. The duration of the trust cycle in the financial sector is determined by the duration of the stability of the financial system and the economy as a whole. Thus, the longer the periods of financial system instability, the greater the volatility of public trust in this system, and the economy as a whole. The amplitude of cyclical trust fluctuations is not a constant characteristic but depends on the depth of the financial and economic crises and the magnitude of the shocks of economic agents. This means that the greater the losses of households and businesses due to the negative influence of financial sector imbalances, the longer the process of trust restoring and, accordingly, achieving its maximum value Buriak et al., 2015) .
Modeling of the cyclical (nonlinear) dynamics of public trust in the financial sector of the economy and its main components (banking and non-bank financial and credit systems) is carried out according to the following algorithm: 1) Identification and selection of long-term trends; 2) Modeling the periodic (cyclic) components of the time series; 3) Normalization of trend and cyclic components of the time series; 4) Analysis of changes in long-term trends. The identification and selection of the long-term trend is carried out by utilizing the device of the "Trend Line" MS Excel using the determination coefficient. The trend identification is accomplished by preliminary linearization of the desired trend function and estimating its coefficients based on the use of the MS Excel tool "Data, Data Analysis, Regression" adopting the least squares method. Calculation of the periodic (cyclic) component is attained using harmonic analysis via Fourier transform.
Harmonic analysis is based on the position that any dynamic series can be represented as the sum of harmonic components (harmonics). In the general case, their number is not limited. However, the number of calculations of harmonic components could be reduced, in determining a certain degree of accuracy. As a rule, only the harmonics that determine the basic laws of a dynamic series are found. Naturally, the reason for seasonal fluctuations is unimportant for harmonious analysis. The only important thing is that the series contains a cyclic component. The methodology for evaluating the cyclic component given below can be used to study any periodic processes and not only cyclic oscillations associated with it.
A prerequisite for an assessment of the periodic component is the exclusion of a regular component (trend). A common approach is to assume that the equation (Yt) has an additive form:
is the time series value (actual data) at period t; is a deterministic trend-cycle or general movement component; is a deterministic (cyclical) seasonal component; is the irregular (remainder or residual) (stationary) component.
Fourier series expansion of the function can be written as (4) , (5) where , are constants that are called the coefficients of Fourier series; is a frequency of function; is an index of current harmonic.
In general, for the function , the following expression (Parseval theorem) could be written ,
where n is a number of harmonics;
In order to compare cycles of trust in the financial sector, the banking system and the non-bank financial and credit system, the normalization of cyclic components is carried out. This normalization was prepared by adapting the procedure used by Yakimova (2016).
Normalization was succeed using the following indicator:
where is a normalized cyclic component of ; is an average number of cyclic components;
is an average absolute deviation of the row.
The level of 100 units corresponds to the long-term trend, if ≥ 100 a positive deviation from the long-term trend is obtained, if ≤ 100, the deviation from the long trend is negative. In order to identify the factors of non-linear (cyclical) development of trust in the financial sector of the economy as a whole and its components, it is proposed to divide all determinants into objective (that are not subject to change, but only adaptation to the functioning of the system), and subjective (that are directly depend on the activity or inactivity of economic agents).
All macroeconomic determinants, having a direct or indirect influence on the state financial policy, are objective factors of cyclical development of trust in the financial sector as a whole and its components, as the economic agent is not able to exert a significant influence on them. However, major factor responsible for macroeconomic stability determine the level of trust in government and all social institutions and, therefore, relate to the trust in the financial sector of the economy and the corresponding imbalances: opportunism, shadow currency market, dollarization, etc.
Subjective determinants include those that directly influence of economic agents on building public trust in the financial sector of the economy and in the cyclical nature of its development. The degree of participation of economic agents in the formation of the resource base of the financial system characterizes the level of trust in it, and therefore reflects the behavior of economic agents in the financial market and the market of financial services.
The behavior of economic agents depends on their propensity to save and consume (Keynes, 1936) , which depends on the objective (reducing wages, investment income, increase tax revenues, etc.) and subjective (propensity economic agents to risk, uncertainty, etc.) changes. Accordingly, the average and marginal propensity to save correlated with the relative measure of trust in the financial sector and its components. In this study, there is a propensity to save and propensity to save in financial assets (also referred as propensity to personal financial savings).
The following indicators were used for calculating the average and marginal propensity to save = ,
where is an average propensity to save; is an amount of savings;
is a disposable income.
Where is a marginal propensity to save; is a change in total savings; is a change in disposable income.
The tendency of economic agents to save money is a steady pattern of behavior that characterizes pessimistic/optimistic expectations based on an assessment of the current state and prospects of the country's economic development.
The average and marginal propensity for financial savings reflects the behavior model and the level of trust in the financial sector of the economy. The following formulas were used:
where is an average propensity for financial savings; corresponds to financial assets.
where is a marginal propensity for financial savings;
∆ is a change in financial savings (growth of financial assets).
Based on the main psychological law, in the phase of economic recovery, when the growth of income takes place, the propensity to save dominated over consumer motives of economic agents. However, destabilizing processes in the national economy lead to a change in the psychological patterns of behaviour, and, accordingly, the proportion between consumption and savings, including financial assets, is violated towards the growth of the first in the total capital.
The calculation of absolute volatility makes it possible to evaluate the oscillation amplitude of the public trust in the financial system of Ukraine. Absolute volatility is measured by the following formula:
is absolute volatility; is a time series; is a mean square deviation of the time series.
Relative volatility was calculated as the ratio of the absolute volatility of trust in the financial sector to the absolute volatility of real GDP and the weighted average hryvnia exchange rate in the interbank foreign exchange market.
In order to test the hypothesis of long-term trust in the financial sector (persistence calculation), the Hurst indicator was used:
where is Hurst index; is a number of observation periods.
where the scale of the accumulated deviation:
where ̅ -the arithmetic mean value of the time series.
In accordance with the obtained values of the Hurst index (H), the following types of time series are distinguished: a) persistent (0.5 <Н <1); b) random (H = 0,5); c) anti-imperative (0 <Н <0,5). In the case when the Hurst index is equal to 0.5, the economic process is represented by the random walk of values, which is why it is difficult to predict such phenomena and processes, since any chosen model will be inadequate.
Persistent time series is called trend-stable time series, since the high values of the Hurst index (approximating to the nearest one) indicate a tendency that will coincide in the future. That is, if the analyzed process grew (declined) in the previous period, then there is a high probability that this tendency will persist for some time in the future. Persistent time series have a long-term or long memory, that is, all events, even those that took place in the distant past, have the same effect on the current state. However, it should be noted that during periods of uncertainty and turbulence some time series could become random or antiimperative, that is, to lose "memory".
The degree of synchronization of the change in indicators relative to business and financial cycles is measured using the correlation coefficient.
Indicators are: a) procyclical, if they change in the same direction as the business / financial cycle -contemporaneous correlation coefficient (p (0)) is positive (greater than zero); b) counter-cyclical if they move in opposite directions, that is, the contemporaneous correlation coefficient is negative (less than zero); c) acyclic if they do not correlate with each other, that is, p (0) = 0. The coefficient of mutual correlation (contemporaneous correlation coefficient) also makes it possible to analyze the cyclical determinants of trust in the financial sector as a whole and its main components (trust in banking and non-bank financial and credit systems) in terms of their synchronization. Such analysis provides a baseline for finding out what determinants are ahead of the trust cycle for i periods (the highest value of the coefficient of mutual correlation is obtained for the negative value i); coincident (synchronized with a loop) if the value of the correlation coefficient is obtained when i = 0; delayed from cycle to i periods (the highest value of the correlation coefficient is obtained for a positive value i).
The study of cyclical dynamics of trust in the financial sector of the Ukrainian economy focuses on the time series of five groups of determinants that need to be considered in the dynamics: macroeconomic indicators (both objective and subjective estimates of the growth of the national economy and personal well-being), indicators of the financial sector of the economy (as measures of confidence in the financial stability of the country), indicators of regulatory policy (as an assessment of the macroeconomic policy stability), indicators of the external sector of the economy (as measures of foreign economic stability of the country's economy) and indicators of consumer behavior (as a pessimistic / optimistic assessment of the prospects of economic and financial sector development).
The information basis for the study is quarterly data for the period 1st quarter 2009 -1st quarter 2018. The following groups of indicators were used: -macroeconomic indicators: indices of real GDP, real wages and inflation (consumer price index), average monthly salary per one employee, unemployment rate, gross external debt, level of GDP redistribution through the consolidated budget of Ukraine, international reserves, available income, savings, financial assets. The source of the data was the official data of the State Statistics Service of Ukraine (Ukrstat); -indicators of the financial sector of the economy: currency and deposits in financial corporations, deposit-taking corporations and other financial corporations, the weighted average rate on the interbank foreign exchange market of Ukraine, refinance loans granted by the National Bank of Ukraine to regulate banks' liquidity, residential real estate loans to total gross loans. The database was created from the open official data of the National Bank of Ukraine.
Input data for public trust measures were the quarterly values of the total amount and the growth of currency and deposits to financial, deposit-taking and other financial corporations taken from the open official data of the National Bank of Ukraine; the total amount and the growth in disposable income taken from the official data of the State Statistics Service of Ukraine (Ukrstat) for the period from 1st quarter of 2009 until 1st quarter of 2018.
The real GDP reflects the overall economic development of the country over a period that determines the level of the financial potential of economic agents. This index serves as a general indicator of the objective assessment by economic agents of the national economy growth, or, conversely, its decline during periods of turbulence and the manifestations of crisis in the economy. Economic agents are inclined to increase the level of public trust in the financial system based on statistical information and forecast scenarios on the growth of the national economy that results in the increase of deposit-credit operations of a wide range of economic agents. Conversely, the tendencies of economic fluctuations to fade lead to a decline in the general level of public trust in the financial sector.
The average monthly wage per employee and the real wage index determine the purchasing power of economic agents, their ability to maintain a standard of living and the potential for investment. Real GDP is an objective assessment of the dynamics of public welfare, conversely, the real wage index serves as an objective indicator of the personal economic well-being of economic agents. The average monthly salary is a subjective assessment of the personal economic well-being of economic agents. Therefore, economic agents do not always act rationally, and their behavior is usually formed under the influence of "animal spirits" (feelings, emotions, mood, etc.) . This fact indicates that the decision to cover current consumer needs or savings, including in the form of investments in the financial sector of the economy, is based on a sufficient level of trust (Keynes, 1936) . It should be noted in this context that the confidence of economic agents in the future is whether a part of the overall level of public trust. That is why, the objective and/or subjective decline in the incomes of economic agents, leads to a decrease in public trust in the future country's economy as a whole and in the financial sector of the economy, in particular.
The unemployment rate could serve as an objective measure of macroeconomic stability of the country. Thus, pessimistic expectations concerning the growth of the unemployment rate according to the emergency motive may lead to an increase in the propensity of economic agents to save. These savings could be in the form of investments in the financial sector of the economy, thus multiplying public trust in the financial sector. Сonversely, savings could be carried out bypassing the financial system in the form of cash savings of economic agents. The last is a confirmation of a general pessimistic assessment by economic agents of the macroeconomic situation in the country, and, correspondingly, the trust crisis in the main social institutions.
The inflation rate (Consumer Price Index) and the weighted average hryvnia exchange rate in the Ukrainian interbank foreign exchange market (devaluation/revaluation of hryvnia) are indicators of financial stability in the country. In the current economic climate of Ukraine, economic agents' expectations of significant inflation and devaluation of national currency are relentlessly forcing to the suspension and dissolution of trusting relations with the financial system causing an early withdrawal of deposits and their consumption for the purchase of imported goods of long-term use or their transfer to foreign currency.
The volume of refinance loans granted by the National Bank of Ukraine to regulate banks' liquidity has a significant effect on the formation of trust or its erosion. Typically, NBU operations on liquidity regulation of banking institutions are considered as warning signals of turbulence in the banking system, and therefore information on providing overnight loans or refinancing loans to banks through a permanently operating refinancing line causes a panic of economic agents. Moreover, the processes of regulation of banks' liquidity is not direct evidence of troubled banking systems, but contentious information in media, untimely and inadequate response of state regulators, as well as the low level of literacy among the people, leads to a drop in the level of public trust in the banking system and the financial sector as a whole.
The growing volume of residential real estate loans in total gross loans of the banking system indicates optimistic expectations of society concerning the potential development of the country's economy and the financial sector in particular. On the one hand, loans to households for the purchase, construction, and reconstruction of real estate can characterize the level of trust to the financial sector of the economy. On the other hand, taking into account the significance informal links and importance of the recommendations of the trustees, the rumors concerning poor service of these loans (banking institutions fraud regarding the terms of the credit agreement, resale of the client's debt to the other agents etc.) leads to a drop in public trust in the financial sector of the economy.
The level of GDP redistribution through the consolidated budget makes it possible to evaluate the level of centralization of the public finance system. Inefficient and inappropriate redistribution of GDP pushes taxpayers to conceal their incomes that circumvent the financial system of the country. In the case when the level of redistribution of GDP is inversely related to the degree of economic agents' well-being, the level of public trust is low, provoking social and political discontent in society. Thus, it can be argued that compliance with the optimal level of GDP redistribution through the consolidated budget drives positive expectations, consumer sentiments, business and investment climate, and, therefore, determines trust to all governmental institutions, including the Central bank and the financial sector of the economy as a whole.
Any changes in the country's external debt and the volume of international reserves could be viewed as signals of the currency crisis. Rumors, discussions and alarming predictions about increased external borrowing and insufficiency of international reserves spread on the Internet and through the mass media aggravates social tension and speculative frenzies in the foreign exchange market. Moreover, the inefficient use of public debts slows down the growth of the country's economy, causes a reduction in public spending on social and investment sphere, increases the country's dependence on international financial institutions, reducing the autonomy of the state's financial policy, creating destructive processes in social sentiments.
Another key point is that often the problems of the state in the field of regulation of external debt and international reserves are associated with a high probability of a financial crisis. And, therefore, it essentially affects the level of public trust in the financial sector of the economy acting as the determinants of its nonlinear cyclical development.
EMPIRICAL RESULTS AND DISCUSSION
As a result of the filtration it was found that trust in the financial sector of the economy and the banking system is represented by a polynomial of degree 3. The latter means that during the research period (1st quarter 2009 to 1st quarter 2018), the trend had changed its direction twice (2 bends of the curve) under the influence of several processes (Figure 1a and 1b) . This demonstrates that incrementation to trust in the financial sector of the economy and banking system has changed twice, that is, during the analyzed period, both the crisis of trust and its restoration have been observed. Moreover, the greatest reduction in the level of trust in the financial sector of the economy in general and the banking system, in particular, was observed in the 3rd quarter of 2012, which complements to the general economic recession in the country. The analysis also shows a declining of long-term movement (trend) of public trust in the non-banking financial and credit system with unstable cyclical variations around it (Figure 1c ). During the analyzed period of the 1st quarter of 2009 -1st quarter of 2018, the highest value trust in the non-banking financial and credit system had reached in the 1st quarter of 2009. Since the 1st quarter of 2009, there was a decline. This corresponds to the general economic recession in Ukraine and the world as a result of the negative influence of the financial crisis in 2008. The same tendencies can be observed in respect of other economic and financial phenomena and processes that scholars have pointed out. However, in contrast to the economic recovery in 2010-2011, trust in the non-banking financial and credit institutions has not recovered, but continued the declining trend and, since the 2nd quarter of 2016, has reached its minimum value. Thus, under the influence of the crisis phenomena and processes of 2008, trust in non-banking financial and credit institutions in comparison with trust to the banking system suffered large losses, which can be explained by scarce liquidity and insecurity of insurance savings and other financial instruments in comparison with deposit investments.
The dynamics of normalized cyclical movements of trust in the financial sector of the economy, the banking system and the non-bank financial and credit system is shown in Figure 2 . The visual analysis of cyclical movements (Figure 2 ) provides a basis for the following empirical conclusions. Trust in the non-bank financial and credit system from the 2nd quarter of 2010 to the 4th quarter of 2013 has a negative deviation from the long-term trend, and from 1 quarter of 2014, it fully responds to it. While trust in the financial sector of the economy and the banking system is characterized by highly volatile trends. Normalized cyclical movements of trust in the financial sector of the economy and trust in the banking system have a close direct correlation between their cycles. In this case, the high value of the correlation coefficient (0,990) confirms the significant synchronization of two cycles. This can be explained by the fact that deposit-taking corporations occupy a significant share of the financial sector of the economy. Normalized cyclical movements of trust in the financial sector of the economy and trust in the non-bank financial and credit system have a reverse relationship. Particularly prominent in this area is the achievement of the maximum level of trust in the financial sector of the economy (peak of the cycle) and the corresponding minimum level of trust in the non-bank financial and credit system (bottom of the cycle) during the crisis periods of the economic development. This may reflect the fact that in terms of financial resources allocation, deposit-taking corporations and other financial corporations act as substitutes, and, accordingly, the loss of trust in the non-bank financial and credit system is offset by a growing trust in banking institutions.
The results of the public trust volatility assessment (Table 1 ) provide grounds for affirming that among the calculated indicators, the lowest volatility is reflected in the trust in the non-bank financial and credit system, which testifies to small fluctuations of trust during the analyzed period. Trust in the banking system has a greater cyclical amplitude than the national economy (real GDP, real wage index, average monthly salary per one employee, unemployment rate, etc.), the financial sector of the economy (inflation rate, volume of refinance loans granted by the National Bank of Ukraine, weighted average hryvnia exchange rate, etc.), and a propensity to save and financial savings. The high volatility of trust in the banking system indicates that any news (the jump in the national currency exchange rates) or an event (the introduction of a temporary administration or the liquidation of a banking institution) could lead to destabilization processes, ignoring of which may lead to the banking crisis. The volatility of trust in the financial sector of the economy (which has a higher cyclical amplitude than all the analyzed macroeconomic indicators, excluding the real GDP, inflation rate and the level of GDP redistribution through the consolidated budget of Ukraine) is associated with certain crisis processes and reflects the uncertainty of actors of the financial system in its stability. According to the above data, it can be argued that trust in the banking system and the financial system as a whole is almost equally volatile as the business cycle in the country (table 2) . At the same time, the volatility of trust in a non-bank financial and credit system is 30% less than the volatility of the business cycle in Ukraine. This reflects the fact that during the last decade there is relative stability of the level of trust in the non-bank financial and credit system. And, although according to previous studies, the overall level of trust in insurance companies, credit unions, investment companies and other financial intermediaries of the non-bank financial and credit system is decreasing, the amplitude of these changes is insignificant, especially compared to the dynamics of GDP changes.
The volatility of trust to the financial sector in general and its components in particular with regard to the financial cycle of the country is higher at almost 2-2.5 times. Excessive volatility that was admitted may indicate that in the case of public authorities' omissions with regard to mitigation variability of public trust in the financial sector caused by the financial cycle can mutually reinforce these fluctuations.
Calculated persistence values based on the Hurst index are given in table 2. The volume of refinance loans granted by the National Bank of Ukraine 0,281 0,386
Weighted average hryvnia exchange rate in the Ukrainian interbank foreign exchange market 0,120 0,275
The volume of residential real estate loans in total gross loans of the banking sector 0,159 0,361
Gross external debt 0,196 0,248
Level of GDP redistribution through consolidated budget of Ukraine 0,495 0,425
International reserves 0,242 0,343
The average propensity to save 0,396 0,407
Marginal propensity to save 0,461 0,494
The average propensity to financial savings 0,433 0,480
Marginal propensity to financial savings 0,560 0,541
Trust in the financial sector 0,484 0,262
Trust in the banking system 0,488 0,263
Trust in the non-bank financial and credit system 0,265 0,319
Source: Calculations based on the data from The State Statistics Service of Ukraine (Ukrstat), National Bank of Ukraine Trust in the financial sector of the economy as a whole, as well as its structural components, is represented by anti-persistent time series. This suggests that trust in the financial system of the country is highly variable, that is, if the system in the previous period showed growth of public trust, then it is likely that in the next period there will be a recession or a trust crisis. The low persistence of cyclical movements of trust in the financial sector of the economy suggest that the investigated process consists of frequent changes in the boom and bust. That is why such time series are sensible to any information (true or false) concerning the main indicators of the banking institutions' activities (change in ownership of systemically important bank, liquidity problems, introduction of the NBU's temporary administration, etc.) and/or changes in the current characteristics of the financial system (devaluation of the national currencies, interest rate changes, restrictions on currency transactions, etc.), which may lead to a change in the phase of the trust cycle in the financial sector of the country.
The study found that trust in the banking system is a procyclical indicator in relation to both business and financial cycles, indicating the synchronicity of their changes (tends to increase during the period of economic and financial upsurge (expansion) and tend to decrease in the corresponding phase of the fall (recession)). The calculations also led to an ambiguous conclusion that trust in the financial system does not depend on the ups and downs of the financial cycle (acyclic indicator), but it is a procyclical indicator relative to the business cycle. An acyclic behavior of trust in the financial system in relation to the financial cycle could be explained by its multidimensionality and high volatility. That is why, in the phase of the financial cycle recession, the trust of economic agents may be invariant, that is, to grow under the influence of irrational factors or to decrease as a result of the rational behavior of the economic agents. Table 3  Correlation Trust in a non-bank financial and credit system is a countercyclical indicator relative to the financial cycle, that is, tend to increase when the financial cycle is slowing down and is acyclic in relation to the business cycle. This is evidence that economic growth in the country will not increase or decrease the participation of economic agents in non-bank financial and credit system; however, in turbulence conditions in the financial market (the financial cycle has a negative dynamics), the credibility of members of the non-bank financial and credit system will grow, and therefore they will act as an alternative source of investment in financial resources. That means trust in non-bank financial and credit system tends to do well while the financial system as a whole is doing poorly.
All cyclical determinants of trust in the financial sector as a whole and its main components (trust in banking and non-bank financial and credit systems) have been classified into three categories in terms of their synchronization, that is, according to the timing of their changes in relation to how public trust in the financial sector and its components changes (Appendix A).
Thus, real GDP (4 quarters), real wage index (2 quarters), gross external debt (4 quarters), and marginal propensity to save (3 quarters) are defined as leading (signal) indicators that change with some time ahead of cyclical fluctuations of public trust in the financial system and serve as a signal of erosion of public trust in the financial sector of the economy. The unemployment rate, inflation rate and the level of GDP redistribution through the consolidated budget of Ukraine are coincident indicators, that change at approximately the same time as the trust in the financial sector of the economy, thereby providing information about the current state (the existence of the crisis of trust in the financial sector). An average monthly salary per one employee, weighted average hryvnia exchange rate in the Ukrainian interbank foreign exchange market, volume of residential real estate loans in total gross loans of the banking sector, average propensity to save and marginal propensity to financial savings (4 quarters), volume of refinance loans granted by the National Bank of Ukraine and international reserves (3 quarters) are defined as lagged economic indicator that does not change direction until a few quarters after the public trust does. Information about these determinants is more useful to confirm the turning points and other specific patterns of the trust cycle.
The signal indicators of the erosion of trust in the banking system are real wage index (2 quarters), marginal propensity to save (3 quarters), inflation rate (4 quarters), international reserves (4 quarters), and marginal propensity to financial savings (4 quarters). Real GDP, unemployment rate, level of GDP redistribution through the consolidated budget of Ukraine and an average propensity to save moves at the same time the public trust does, that is why could characterize the current state of trust in the banking system. Other determinants that are not included in the previous two groups are lagged and characterize the results of changes in the level of trust in the banking system.
Leading indicators of the loss of public trust in the non-bank financial and credit system include: real GDP (3 quarters), average monthly salary per one employee (4 quarters),volume of refinance loans granted by the National Bank of Ukraine (3 quarters), gross external debt (1 quarter), average (4 quarters) and marginal (1 quarter) propensity for financial savings. The current level of trust in the non-bank financial and credit system is characterized by the following determinants: real wage index, unemployment rate, the volume of residential real estate loans in total gross loans of the banking sector, and average propensity to save. All other indicators are lagged trust determinants in the non-bank financial and credit system and tend to increase for 1 or 4 quarters after the public trust starts to restore.
CONCLUSION
Filtration revealed that the trust in the financial sector of the economy and the banking system does not have uniformly accelerated growth or reduction in their levels. The results of this research support the idea that trust in the financial sector of the economy is inherently fragile and unstable. The findings of this study also indicate serious deterioration in the crisis of public trust in non-banking financial and credit institutions due to their inability to fulfill their obligations and, as a result, the disorganization of the financial sector and an increase in social tension. The practical implication of the following results indicated that given the lack of extensive experience of economic agents with insurance companies, non-state pension funds, investment companies in Ukraine, without significant changes in the regulatory policy to improve the functioning of these institutions, the level of trust in the non-banking financial and credit system will remain at an extremely low level.
Based on normalized cyclical movements of trust in the financial sector of the economy and trust in the banking system, this study has identified significant synchronization of their cycles. Therefore, all suggestions and recommendations for changes in financial policy would have an equal effect on restoring public trust in the financial sector of the economy as a whole, and the banking system in particular. By contrast, the achievement of the maximum level of trust in the banking sector of the economy corresponds to a minimum level of trust in the non-bank financial and credit system. For this reason, various instruments and frameworks of monetary policy aimed at regulating imbalances in the development of the banking system do not promote the growth of trust in other financial corporations, which economic agents consider as an alternative to the allocation of financial resources.
This study has also identified low volatility of the trust in the non-bank financial and credit system, which testifies to small fluctuations of trust during the analyzed period. However, at the same time, trust in the banking system has a greater cyclical amplitude than indicators macroeconomic and financial sector development and stability. This latter finding indicates that trust in the banking system is very sensitive to any even minor negative news or event could trigger trust crisis, ignoring of which could create other types of crises such as economic or financial. During the last decade, trust in the banking system and the financial system as a whole is almost equally volatile as the business cycle in the country, whereas trust in the nonbank financial and credit system is relatively stable. The most obvious finding to emerge from this study is that volatility of trust to the financial sector in general and its components, in particular, is twice as high as financial cycle volatility that could be explained by the fact of generally longer duration and higher amplitude of financial cycles in regards to the business cycle. The research has also shown that trust in the financial sector of the economy as a whole, as well as its structural components, is highly variable and anti-persistent, and therefore consists of frequent changes in the boom and bust. This finding is confirmed that trust in the financial sector of the economy is very inert to panic irrational behavior under the influence of pessimistic sentiments during the crisis period.
Understanding the role of trust in the financial sector of the economy as a whole, as well as its structural components (banking and non-bank financial and credit system) is a key for financial policy design. Procyclical nature of trust in the banking system can help to identify risks of a financial and economic crisis in the future. Authorities could use measures of trust in the banking sector to better identify risks of financial and economic crisis, due to the synchronicity of their changes. As such, policymakers could enhance trust in the banking system in order to build buffer during financial and economic upsurge that could be utilized during a recession, thereby ensuring stabilization of financial system and an economy as a whole.
General external debt defined as leading indicators that change 4 quarters ahead of cyclical fluctuations of public trust in the financial system as well as its main components and serve as a signal of erosion of public trust. Therefore, general external debt could be used for short term predictions of trust cycle developments, since they begin to decline before the trust in the financial sector falls into a recession and vice versa. The unemployment rate changes at approximately the same time as the trust in the financial sector of the economy, thereby providing information about the existence of the crisis of trust in the financial sector of the economy and its components, whereas the weighted average hryvnia exchange rate in the Ukrainian interbank foreign exchange market does not change direction until four quarters after the public trust does. Moreover, depreciation in the exchange rate only confirms the bust of the trust cycle, in other words -trust crisis. Real wages and marginal propensity to save reach their minimum value before the crisis of trust in the financial sector in general and the banking system, in particular, take place. That is why the effective cessation of decline in objective incomes and the pessimistic sentiments of economic agents, through appropriate changes in the country's financial policy, would slow down the erosion of public trust. This new understanding should help to improve predictions of the trust crisis.
The findings from this study make several contributions to the current literature. This project is the first comprehensive investigation of the trust cycle in the financial system of the economy as a whole, as well as its structural components (banking and non-bank financial and credit system). This paper establishes a quantitative framework for detecting and evaluating stylized facts over the period 2009-2018 focusing on trust cycle volatility, persistence, and synchronization with financial and business cycles. This study provides a baseline for detecting leading, coincident or lagging cyclical determinants of trust in the financial sector.
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